Comparison of effects of selected local anesthetics on sodium and potassium channels in mammalian neuron.
Effects of procaine, trimecaine, and a new carbanilate local anesthetic, carbizocaine, on early sodium inward current and fast and slow components of potassium outward current in the membrane of the rat dorsal root ganglion neuron were studied using the internal dialysis and potential clamp techniques. All the currents studied were depressed in the presence of the drugs tested. However, for inhibition of the inward current concentrations lower by approximately one to more than two orders were sufficient compared to those required for similar inhibition of the outward currents. Carbizocaine was the most effective, procaine the least effective drug. Almost identical ratios of the negative logarithms of mean effective concentrations for blocking the inward and the outward current respectively, were found for each of the drugs tested. None of the drugs could be characterized as a specific blocker of sodium or potassium channels. It is concluded that the mechanisms of action of these three local anesthetics in all the three types of ion channels studied in the neuronal membrane are very similar regardless of both the type of the chemical bond in the intermediary chain of the molecules (ester, anilide, carbanilate) and the structure of the aromatic moiety, or the absolute potency of the drug.